Substitution of murine for human CD4 residues identifies amino acids critical for HIV-gp120 binding.
Human CD4 is the receptor for the gp120 envelope glycoprotein of human immunodeficiency virus and is essential for virus entry into the host cell. Sequence analysis of CD4 has suggested an evolutionary origin from a structure with four immunoglobulin-related domains. Only the two NH2-terminal domains are required to mediate gp120 binding. The extracellular segment of murine CD4 has an overall 50% identity with its human counterpart at the amino-acid level, but fails to bind gp120. To define those residues of human CD4 critical for gp120 binding, we have taken advantage of this species difference and substituted all non-conserved murine for human CD4 residues between amino-acid positions 27-167. We used oligonucleotide-directed mutagenesis to create each of 16 individual mutant human CD4 molecules containing from 1-4 amino-acid substitutions. Introduction of as few as three amino acids into corresponding positions of human CD4 abrogates gp120 binding. Furthermore, these critical residues are located in domain I with a contribution from domain II. Modelling studies using the three-dimensional coordinates of the V kappa Bence-Jones REI homodimer localize the site in domain I to the C" beta strand within CDR2 but projecting away from the homologues of principle antigen-binding regions CDR 1 and 3.